constructed a simulation model of the number of breeding females, incorporating a measure of climatic variation in the southern oceans and observed variation in the availability of krill. The model provided predictions that matched well with observed fluctuations in population size, suggesting that recent declines in fur-seal numbers have been driven to a large extent by changes in weather patterns that have reduced the availability of krill. Other factors may have also affected krill availability, including changes in fishing practices 5 and increased whale numbers 6
. The authors found that a model including krill availability and climatic variation predicted observed population sizes a little better than one that included only climatic variation, which suggests that increases in fishing pressure and whale numbers may have also contributed to the recent decline in the fur-seal population. These changes have had a disproportionately greater effect on fur seals with low heterozygosity than those with higher values, leading to a simultaneous decline in population size and an increase in the heterozygosity of breeding females (Fig. 1) .
Why does any of this matter? One of the biggest unknowns in predicting how our planet's weather will continue to change in the future -arguably the biggest threat that humanity faces over the coming century -is how animals, plants and the ecosystems they form will respond to changing carbon dioxide levels, and how these changes will feed back to influence the global climate. We have few studies that adequately explore the response of natural systems to environmental change, because collecting the necessary data is challenging and simple surveys of one or two aspects of a population or ecosystem are often insufficient to provide useful understanding. If Forcada and Hoffman had solely focused on the trend in heterozygosity among seals, they might have concluded that the future for the seals is bright because they are getting fitter. But the detailed, long-term, individual-based data reveal a completely different, and altogether less rosy, picture.
Fortunately, technological advances now mean that ecologists and ecosystems scientists can gather considerably more data that are appropriate for assessing how the natural world is responding to climate change, and how these responses feed back to either decrease or accelerate rates of change. Such technology is not cheap, and investment from government and industry is required for its deployment. But once that happens, we will be able to get a much clearer picture as to whether the fur seals of South Georgia are unusual in their response to anthropogenic change, or whether such genetic and ecological dynamics are typical. Either way, it may be much harder to arrest the ongoing decline in fur seals in the twenty-first century than it was in the twentieth. ■ 
Tim Coulson and

CLIMATE SCIENCE
Cold carbon storage
Lakes that form in thawing permafrost emit substantial amounts of greenhouse gases to the atmosphere. It emerges that large quantities of carbon can also be stored in sediments at the lake bottoms. See Letter p.452
S E B A ST I A N S O B E K
F rozen soils in the Arctic contain more than twice the amount of carbon present as carbon dioxide in the atmosphere 1 . In the worst-case scenario, climate warming will thaw these permafrost soils and release the long-stored carbon, making it available to microbes that degrade it to the greenhouse gases CO 2 or methane 2, 3 . This would further heat the atmosphere and accelerate permafrost thaw. However, it is by no means certain that the worst case is the most likely one. On page 452 of this issue, Walter Anthony et al. 4 show that lakes that formed in thawing permafrost thousands of years ago have accumulated vast amounts of plant remains in sediments at their bottoms, building up a large carbon sink that has had a cooling effect on climate.
Permafrost thaw is nothing new. During the most recent ice age, the majority of northeastern Siberia and Alaska was covered not by ice, but by perma frost soils called yedoma 5 up to 90 metres thick, which formed when windblown dust accumulated there and froze. The yedoma started to thaw some 15,000 years ago as the climate warmed, and the big chunks of ice contained within it melted to become lakes (called thaw or thermokarst lakes). As meltwater eroded the soils, large quantities of old carbon were released and degraded by aquatic microbes, leading to considerable emissions of methane gas -a process observed in presentday thaw lakes 2 . Given that rapid climate change has partially triggered carbon release in the past 6 , future prospects are worrisome. However, lakes almost always act as both carbon sources and sinks. Although CO 2 As regards technical development, very high frequency, "VHF", is undoubtedly the radio system of the future. The possibility of stereophonic broadcasting on some regular scheduled basis is just beginning to show above the horizon. Even to-day, some 6 million people who have no television depend entirely on sound for their broadcasting service, and the needs of this audience are as diverse as ever. Extensions which the British Broadcasting Corporation has in mind at present concern particularly the Light Programme and the Third Network. From Nature 25 July 1964
Years Ago
The Progress of Eugenics. By Dr. C. W. Saleeby -Dr. Saleeby divides eugenics into natural or primary and nurtural or secondary. Natural eugenics is further sub-divided into positive, negative, and preventive … In treating these subjects Dr. Saleeby says, "We must be scientific or we are lost, " and it is certainly true that he would have succeeded better if he had himself maintained a more scientific attitude. He falls far short of it in particular in that he appears to judge of the validity of scientific work by the conclusions it arrives at … Nevertheless, there is much contained in the book that is sensible … and this circumstance makes its faults all the more regrettable. Besides that to which allusion has already been made there are two others, first the obtrusive egotism of the writer, and secondly his habit of misrepresenting people from whom he differs in opinion. To say that "for years the chief object of the biometrical laboratory at University College has seemed to be, and now clearly is, to prove the inheritance of this or that human character is 'not Mendelian'" is little short of libellous. From Nature 23 July 1914 and methane are emitted to the air, sinking particles form sediment at lake bottoms and thereby bury carbon. This process is well understood, and happens in a similar way in the ocean. But most studies on the carbon balance of lakes, including thaw lakes, have focused on greenhouse-gas emission -perhaps because gas emission is more obviously linked to climate change than is mud.
Walter Anthony and colleagues used shovels to dig up to 20 metres deep into the sediments of thaw lakes in Siberia (Fig. 1) . This was possible because the thaw lakes have gone through a typical series of different phases: once formed, meltwater continued to erode the frozen soil until eventually a lateral or below-ground channel opened up and drained the water from the lake basins. The sediments were suddenly exposed to cold Arctic air and froze, forming a carbon-rich permafrost soil type called alas.
The authors found that carbon accumulated at high rates in permafrost thaw lakes that had formed after the most recent ice age. On the basis of observations of present-day thaw lakes, they infer that high nutrient levels supplied from thawing permafrost boosted the growth of aquatic plants such as mosses and sedges, and that near-zero oxygen levels and low temperatures in bottom waters inhibited microbial degradation of accumulating plant remains.
By calculating gas emission and carbon burial back in time, Walter Anthony and coworkers conclude that thaw lakes acted as strong methane sources starting 15,000 years ago, but switched to become carbon sinks about 5,000 years ago. Summing up this behaviour for the past 15,000 years, it seems that thaw lakes have buried more carbon than they emitted to the atmosphere. The researchers estimate that this massive burial has resulted in alas carbon making up about one-third of today's carbon stock in permafrost soils in the region where yedoma is the dominant soil type.
Revealing a significant carbon sink in a region that is thought to be a hazard for climate change is a spectacular achievement. But, needless to say, uncertainties in the authors' large-scale, back-in-time calculations are large. Pronounced variations in gas emissions over space and time 7, 8 make generalizations challenging, even for fairly well-studied, present-day lakes; estimating gas emissions for the past 15,000 years necessarily relies on numerous assumptions.
For example, shifting environmental conditions may change the ratio of the amount of CO 2 and methane produced, as well as the extent of methane oxidation to CO 2 by aquatic microbes, thereby affecting estimates of the climate effect of gas emission. Also, the accumulated plant remains count as a carbon sink only if the plants used atmospheric CO 2 for growth, but intensive degradation of yedoma in the thaw lakes may have provided growing plants with yedoma-derived CO 2 -how much is uncertain. Irrespective of these and other uncertainties, Walter Anthony and colleagues' paper adds another layer to our picture of permafrost landscapes, and shows clearly that conclusions about ecosystem carbon balances that rely solely on atmospheric gas exchange are misleading 9, 10 . But does the paper dispel the idea of massive, warming-induced carbon release from thaw lakes? Certainly not. The authors' calculations reveal that a pronounced methane-emission pulse occurred on thaw-lake formation, resulting in a climate-warming effect that lasted several thousand years. Even if sedimentary carbon burial in presently forming thaw 4 report a substantial carbon sink in sediments that formed at the bottom of lakes created from melting permafrost.
C H I V. DA N G T he Myc protein can both stimulate and repress RNA synthesis; however, the means by which it exerts these opposing effects are unclear. This gap in our knowledge is of interest to many researchers, because Myc gene expression is itself strictly regulated during normal cellular proliferation, but often deregulated in human cancers. Moreover, deregulated Myc expression can initiate cancer in mice 1 , suggesting that the way in which Myc regulates gene expression in healthy cells must be different from how it does so in cancer. Two papers 2, 3 4 that Myc could stimulate production of almost all messenger RNA transcripts in a cell when cell size was taken into account (which is relevant because Myc can increase cell size and, generally speaking, there is more transcription in larger cells). The same year, two papers 5, 6 questioned the existence of specific Myc target genes, postulating instead that Myc directly upregulates all transcripts from genes poised for transcription in a given cell, seemingly without any specificity -a theory known as the amplifier model (Fig. 1a) .
GENE REGULATION
Fine-tuned amplification in cells
The transcription factor Myc has been posited to cause a cell-wide increase in gene expression. But two studies show that Myc, when modulated by other transcription factors, can amplify select targets. See Letters p.483 and p.488 lakes could alleviate -or even compensate for -gas emission in the long term, waiting for the cooling effect would take more time than we can afford if we are to avoid serious effects of climate change.
The probability of a huge carbon release will depend not only on climate, but also on the degradability of alas carbon upon thaw: if we are unlucky, alas carbon degrades at similarly high rates to those reported for yedoma carbon 11 , but information about this is scarce 5, 12 . We need to fill fundamental gaps in our understanding of the complex dynamics of the permafrost landscape if we are to predict 2 and Walz et al. 3 report that Myc can selectively amplify specific genes (or repress them, not shown) by interacting with other transcription factors. c, Sabò and colleagues show that abnormally high levels of Myc upregulate gene expression by invading enhancer sites that regulate distant genes. Myc-bound enhancers promote gene expression through chromosome looping, which brings distant sections of DNA close together.
